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The recent discovery of significant reserves of shale gas has triggered interest in gas-to-liquid technology (GTL) and especially a one-step process to convert methane to liquid hydrocarbon fuels. Methane dehydroaromatization (DHA) to benzene by supported MoOx/ZSM-5 catalysts has generated much interest. Despite extensive studies on this catalytic reaction system, debate remains about the reaction mechanism, catalytic functions of Mo and ZSM-5 support, and the rate-limiting step. This work aims to provide fundamental insights into these issues via CH4 and C2H4 temperature programmed surface reaction (TPSR) spectroscopy. 
	The CH4-TPSR measurements revealed that initiation of benzene formation requires ~700 oC and only with MoO3/ZSM-5 catalysts, while Mo-free HZSM-5 does not activate CH4. C2H4 is observed as a reaction intermediate during CH4 conversion to benzene. Corresponding C2H4-TPSR experiments demonstrated that C2H4 also produces benzene, but at much lower temperatures (~500 oC) and. These observations lead to the conclusions that the 
· higher reaction temperature of CH4-TPSR demonstrates that methane C-H bond cleavage is the rate-limiting-step, 
· activation of CH4 requires Mo sites, 
· conversion of C2H4 to C6H6 does not require Mo sites and is catalyzed by Brønsted acid sites of the ZSM-5 support, and
· Mo sites increase the yield of benzene and decreases the activation temperature. 
The presence of surface Mo sites on the ZSM-5 support decreases the amount of Brønsted acid sites and the moderate concentration of Brønsted acid sites for supported MoO3/ZSM-5 catalysts might suppress severe coking in comparison to Mo-free HZSM-5. 
